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Mathematics learning has always been a problem in the world of education in
Indonesia especially in the Province of Maluku, which is a thousand island
area. The geographical position of Maluku, which is an area of the archipelago,
is quite extensive, affecting the quality of students in mathematics. One
approach that is recommended to overcome mathematical problems of rural
island-based students is realistic mathematics education (RME). The purpose
of this study was to analyze the effect of RME on mathematical reasoning and
communication skills in a rural context. The research design used was quasi
experiment. The sample size was 130 students from several junior high schools
in Central Maluku Regency. The instrument developed was in the form of
problem descriptions to measure students' mathematical reasoning and
communication skills. The findings prove that RME has a significant influence
on students' mathematical reasoning and communication skills. Thus, RME

can be recommended in improving students' mathematical reasoning and
communication skills in the island-based rural context.
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1. INTRODUCTION

The importance of education for every child of the nation causes equal distribution of education that
must be done. However, a gap causes implications for the quality of education. The eastern region has always
been the focus, especially Maluku, which is a province of a thousand islands with education quality that is still
far from expectations when compared to other regions in Indonesia [1]. Quality mathematics learning is more
dominant for students in urban areas compared to students in rural areas [2]. Surveys in developed countries
like the United States show that the three main challenges that cause low quality education in rural areas are
low teacher salaries, social isolation and geographic isolation [3].

The main challenge also makes the problem of difficulty in learning mathematics, so that it has an
impact on students' mathematical reasoning skills [4]. Mathematical reasoning is more directed at the attitude
to think systematically, logically and produce a new conclusion based on facts and more relevant sources [5].
Students more easily understand mathematics when their reasoning skills are good and able to communicate
mathematically so that mathematical symbols will be more meaningful [6]. Scientific reasoning and
mathematical communication skills have a very close relationship. Communication skills are an important
aspect so that students have the skill to solve mathematical problems, especially mathematical solutions related
to students' real life [7], [8]. The results of studies in several countries including Turkey prove that the scientific
reasoning of students for grade 8 students is still very low [9]. Besides that, in the USA the same thing shows
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that scientific reasoning of students is still low so that it disrupts the learning process of STEM [10]. The results
of other studies about communication skills for students in Indonesia are also still low in terms of IMO and
PISA [11].

One of the recommended learning models is realistic mathematics learning (RME) since it utilizes
real-world situations for students to construct their understanding and knowledge. RME is based on the ideas
of Hans Freudenthal in the 1970s with his friends at the Freudenthal Institute [12]. Experts see mathematics as
one of the transmissions of knowledge [13]. RME develops in the Netherlands for elementary school students,
but it progresses to junior high school level and is known as the Indonesian Realistic Mathematics Education
(PMRI) in Indonesia [14]. RME views mathematics as a human activity, not as mere knowledge ready to use
[15]. It utilizes the surrounding environment to bring thoughts and provide the broadest opportunities for
students in understanding mathematical material.

Providing the broadest opportunities for students to learn mathematics in a real-world context is very
important to provide a solid foundation on a mathematical topic [16]. The relevant topic is geometry, especially
in the form of a flat structure using students' daily lives, especially for students in rural areas that are limited
by facilities. By utilizing the existing daily context, the brain's ability to understand a problem in mathematics
will be formed and communication between students will be built properly without any restrictions [17].
Appropriate learning tools will bring students into their natural thinking or playing environment [18], [19].
Learning tools can help teachers to make classrooms as a place to learn and solve mathematical [20], [21].

RME is a learning approach that is considered appropriate in developing mathematics in a rural
context [12]. RME experts explain that learning mathematics must be linked to reality [22], [23]. This means
that mathematics must be close to the child and relevant to the child's daily situation, especially student life.
One material that is considered relevant is geometry material in junior high school students. The research report
informs us that the learning outcomes of students in Kendari, on geometry material are still low [24]. In
addition, the mathematics learning outcomes of vocational students in the Netherlands are still low, where
students still have difficulty solving mathematical problems [25].

One of mathematics learning that is in accordance with the rural context is RME [26]. Until now,
there has been a lack of attention from the government in Maluku, especially schools in rural areas [27]. Rural
schools tend to be smaller and facilities are inadequate in terms of teaching staff and infrastructure [28].
Therefore, this research was more focused on schools and students in rural areas that are lacking in terms of
teaching staff and facilities by prioritizing everyday contexts such as the learning environment and the playing
environment. Based on the existing problems, this study aimed to analyze the effect of RME on mathematical
reasoning and communication skills in a rural context.

2. RESEARCH METHOD
2.1. Research design

This study used a quasi-experimental design with the design of three pre-test -post-test control classes
and three experimental classes from three different schools that were used as research samples. The grouping
of students was determined based on the level of the school according to the results of accreditation from
schools with accreditation criteria type A, B, C, and categories of levels of mathematical skills with learning
using the RME approach in the rural context and conventional learning.

2.2. Population and research sample

The study was conducted in Central Maluku Regency, Indonesia on several junior high schools
including Public Junior High School 1 Masohi with accreditation A, Public Junior High School 1 Amahai with
accreditation B and Christian Junior High School of Masohi with accreditation C. The sample size was 130
students at grade VII. Division of students based on the level of knowledge, among others, low, medium and
high.

2.3. Research instruments

The instruments were essay tests consisting of five mathematical reasoning questions and
communication skills tests. Previously, the five questions have been validated by experts so that they meet the
criteria properly and can be used. In addition, validation was carried out on a number of junior high school
mathematics teachers in Masohi Regency who were familiar with and understand the mathematics needs of
students. Before conducting student learning interventions, a pre-test was conducted to test students'
mathematical abilities. The pre-test questions consist of five questions which are similar to the post-test
questions. The details of the categories of students' mathematics learning outcomes are presented in Table 1.
One example of a test instrument developed as shown in Figure 1, “If you look at the roof of the house on the
side, it looks like an equilateral triangle. If the side length is 2x+4 cm and the circumference is 150 cm,
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determine the value of x”. The early mathematical skills test, the criteria for grouping are based on students'
mathematical skills scores based on benchmark reference assessments as shown in Table 1.

Figure 1. Test instrument developed

Table 1. Criteria for early mathematical students skill (EMSS) categories

Early mathematical student skills (EMS) Category
EMSS > 75% ideal score = 75 High
55% ideal score =55 < EMSS < 75% ideal score =74  Medium
EMSS < 55% ideal score = 54 Low

2.4. Data collection technique

Data collection techniques were interview guidelines, questionnaires and documentation. Interview
guidelines were in the form of questions compiled systematically in the form of questions of mathematical
reasoning and communication skills to re-check the difficulties of students in solving problems. The
questionnaire instrument was in the form of student and teacher responses to the learning carried out and the
provision of solutions for future learning development. The results of the documentation were in the form of
students’ answers during the pre-test, process and post-test until the activity during the process of collecting
learning outcomes data.

2.5. Data analysis technique

Data analyzed in this study were obtained from tests of students' mathematical reasoning and
communication skills. The test was done at the beginning of learning and at the end of learning. Based on the
pre-test and post-test scores of the two skills, the N-Gain Score was calculated and processed according to the
problem and the proposed hypothesis.

Data processing in this research was carried out as: 1) Prerequisite test; 2) If the data were normal, the
T-test was used to test the difference of two averages and the Anova test to test the difference of more than two
averages; 3) If the data were known to be not normally distributed, non-parametric statistical rules used
Wilcoyon test or Mann-Whitney test to test the difference of two samples and Krurskal walls test to test the
difference of more than two lines.

In addition to quantitative analysis, a qualitative analysis of the answers to each item was carried out,
observational data, interview data, and student response data. It aimed to examine further about mathematical
reasoning and communication skills, and to find out whether the implementation of learning in accordance
with the provisions of learning set in both learning.

3. RESULTS AND DISCUSSION
Quantitative data obtained from the results of tests of mathematical skill and mathematical reasoning
skill tests. The distribution of the research sample is presented in Table 2.

Table 2. Distribution of research samples

Early mathematical Experimental group (RME) Control class (Conventional)
student skills High  Medium Low Total High Medium Low Total
Low 7 2 10 19 12 6 10 28
Medium 10 9 10 29 10 9 9 28
High 11 8 1 20 4 1 1 6
Total 28 19 21 68 26 16 20 62
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3.1. Early mathematical student skills
The criteria for early mathematical students skill according to the student's early mathematical skills
data are low, medium and high as shown in Table 3.

Table 3. Distribution of early mathematical student skills (EMSS)

Classess
EMSS Experiment Control Total
Low 19 28 47
Medium 29 28 57
High 20 6 26
Total 68 62 130

3.2. Mathematical reasoning skill
The following is a description of the results of the pre-test, post-test and improvement of mathematical
reasoning skill based on school level, learning and early mathematical skill presented in Table 4.

Table 4. Description of average mathematical reasoning skills based on early mathematics student skill

(EMSS)
Reasoning skill
School EMSS X &SD Conventional RME
Pre-test Post-test <g> N Pre-test Post-test  <g> N
X 1314 2220 0.0 1434 2510 012
Low SD 529 672 o001 *° 1006 1133 o001 °2
_ X ] ) ) 5208 6374 024
Low Medium D ) ) ] - . 6.07 ) 4
Hiah X ; ; _— ; 86.28 S
g sD ; ; . ; 9.89 -
X 1314 2420 013 6642 7512 025
Sub-total oy 5.29 672 001 *° 10055 2729 019 ¥
Low X 1393 3510 024 o 2836 3849 014 o
sD 849 1056  0.02 1266 1599  0.03
. X ; 5763 - 6146 6737 015
o Medium g - o000 - 2. 640 - °
Medium o
High X ; ) __— ; 84.18 S
sD ; ; ; ; 4.89 ;
X 1314 4636 038 89.82  90.04 002
Sub-total o 849 1056 002 2 1266 2728 016 OO
Low X 1333 2763 012 , 1734 3162 021
sD 959 1379  0.04 824 1134 003
_ X 65.14  0.22 ] 67.13 -
Hion Medium S_D ) 563 - 12 ) 793 ] 9
g Hiah X ; 80.00 . ) ; 89.08 . o
g SD ; 00000 - ; 7.72 .
X 1332 5759 051 7254 8785 055
subtotal gp 959 1942 010 °° 823 2698 020
X 4440 8795 078 5602 9521  0.89
Low sD 1808 3107 015 2Y 3005 3867 o011 2
: X ) 1277 - 1354 1825  0.05
overall Medium — opy - 5.63 .o - 20.39 .18
Hich X ; 8000 - ; 25054 - o
Y SD ; 00000 - ; 22.49 .
Total b 4440 6023 028 69.56  69.63  0.002
) 1808 3671 022 3095 8155 073

Table 4 shows the description of the average value of pre-test, post-test and improvement in
mathematical reasoning skill.
A. Pre-test mathematical reasoning skill
Based on the results of the Pre-test total of mathematical reasoning skill, RME is better than conventional
learning, which shows that the mathematical reasoning skill of students with RME is better than the
mathematical reasoning skill of students with conventional learning at low, medium and high school level
students. However, in both learning, the skill of students in the low category is only in the class taught by
conventional learning.
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B. Post mathematical reasoning skill test
Based on the results of the post-test total of students 'mathematical reasoning skills as overall and students'
early mathematical skills, it showed that the skills of students 'mathematical reasoning with RME is better
than students' mathematical reasoning skills with conventional learning. However, in both learning,
students' skills are still in the medium category.

C. Increased mathematical reasoning skill
Based on the total results of the increase in students 'mathematical reasoning skills as overall and the
students' early mathematical skills, it shows that the increase in students 'mathematical reasoning skill
with RME is better than increased students' mathematical reasoning skill with conventional learning. In
both learning, the increased skill of students in both learning is still in the medium category.

Hypothesis testing 1 research into mathematical reasoning skill

Hypothesis test 1.a.1

The hypothesis tested is based on the following pre-test data.

Ho : There is no difference in students' mathematical reasoning skills between those who obtain RME and
conventional learning (CL).

Hi : There is a difference in students' mathematical reasoning skills between those who obtain RME and
conventional learning (CL).

Test criteria used are if the value of sig. greater than 0.05, then the null hypothesis (HO) is accepted. The results

of normality and homogeneity tests are presented in Table 5 and Table 6.

Table 5. The normality test on mathematical reasoning skill pre-test based on learning

Learning Statistic Df Sig Ho
RME 35.029° 30 242 Accepted
Conventional 14.645% 32 .996 Accepted

Table 6. The homogeneity variance test of mathematical reasoning skill pre-test based on learning
Levene statistic dfl df2 Sig. Interpretation
Pre-test of reasoning 3.870 128 123 .051 There is no difference

Table 5 and Table 6 show that the test is normally distributed and the data variance is homogeneous.
Then, the T-test is done with the testing criteria if the sig value. is smaller than 0.05, then the null hypothesis
is rejected. The results of the pre-test T-test of reasoning skill based on learning are presented in Table 7.

Table 7 shows that the results of the T-test pre test the Skill of mathematical reasoning based on
learning. Since the value of sig. less than 0.05, the null hypothesis is rejected. It means that there are significant
differences in mathematical reasoning skills based on learning. The pre-test average value of students
'mathematical reasoning skill taught by RME learning is higher at 15.7124 compared to pre tests of students'
reasoning skill taught conventionally that was 18.0904.

Table 7. The pre-test test on mathematical reasoning skill based on learning
sig. (2-tiled) Ho
Pre test of reasoning 0.003 Rejected

Hypothesis test 1.a.2
The hypothesis is tested based on post-test data:
Ho : There is no difference in students' mathematical reasoning skills between those who get RME and
conventional
H; : There are differences in students' mathematical reasoning skills between those who get RME and
conventional
Table 8 and Table 9 show that the test results are normally distributed and the data is homogeneous
variance. Then, the T-test is done with the test criteria is if the sig value is less than 0.05, then the null
hypothesis is rejected. The results of the variance homogeneity test of mathematical reasoning skill post-test
based on learning are shown in Table 9. The results of post-test T-test calculation of reasoning skill based on
RME and conventional are presented in Table 10.
Table 10 shows that the results of the T-test on mathematical reasoning skill post-test based on
learning. Since the value of sig. smaller than 0.05, the null hypothesis is rejected. It means that there are
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significant differences in students' mathematical reasoning skill based on learning. The average value of the
post-test of mathematical reasoning skill of students taught with RME learning was higher at 37.8502 compared
to the pre-test of reasoning skill of students who were taught with conventional namely 54.6494.

Table 8. The normality test of mathematical reasoning skill post-test based on learning

Learning Statistic df Sig Ho
RME 32.588° 44 .898 Accepted
Conventional 22.645% 40 .988 Accepted

Table 9. The homogeneity variance test of mathematical reasoning skill post-test based on learning
Levene statistic dfl df2 Sig. Ho
Post test of reasoning 0.354 1 128 .533 Accepted

Table 10. T-test post mathematical reasoning skill test based on learning
T Df sig. (2-tailed) Ho
Post reasoning tests 0.354 128 0.000 Rejected

Hypothesis test 1.b.1.

The hypothesis is tested based on pre test data:

Ho: There is no difference in students' mathematical reasoning skills based on EMSS using RME and CL.

Hi : There are differences in students' mathematical reasoning skills based on EMSS using RME and CL.
Table 11 and Table 12 show tests of normality and homogeneity that have been carried out. It can be

stated that the Pre-test data of mathematical reasoning skill based on the early mathematical skill of students

has normal distribution and homogeneous variance. After doing normality and homogeneity tests, then to see

if there are differences in pre tests of mathematical reasoning skill based on early mathematical student skills,

One-Way Anova test was performed. Test criteria is if the value of sig. smaller than 0.05, the null hypothesis

is rejected. The One-Way Anova test results of mathematical reasoning skills based on early mathematical

student skills are presented in Table 13.

Table 11. The normality test of reasoning skill pre-test based on early mathematical student skills (EMSS)

EMSS Statistic df Sig. Interpretation
Low .983 51 374 Accepted
Medium .873 1 .100 Accepted

Table 12. The homogeneity variance test of mathematical reasoning skill pre-test based on early
mathematical student skills (EMSS)
Statistic dfl df2 Sig. Ho
Pre-test of reasoning 1.233 1 128 .269 Accepted

Table 13. The one-way anova test of mathematical reasoning skill pre-test based on early mathematical
student skills (EMSS)
df F Sig. Ho
Pre-test 1 21.288 0.000 Rejected

Table 13 shows that the One-Way Anova test results on the pre test of mathematical reasoning skill
based on students' early mathematical skills, because the sig value is smaller than 0.05. Thus, the null
hypothesis is rejected. It means that there are significant differences in mathematical reasoning skills based on
EMSS. The average value of reasoning skill based on EMSS for RME is 31.6250 (low EMSS), 67.1389
(medium EMSS) and 89.0789 (high EMSS) and for CL is 27.6331 (low EMSS), 65.1409 (medium EMSS) and
80.0000 (high EMSS). After calculating the One-Way ANOVA test, a difference in the pre-test of mathematical
reasoning skill based on EMSS is performed, the results of which are presented in Table 14.

Table 14 shows that the test results of the pre-test difference in mathematical reasoning skill based on
students' early mathematical student skills for groups of low to moderate and low to high, because of the sig.
smaller than 0.05, then differ significantly. Meanwhile, the high group to moderate do not differ significantly
because the value of sig. greater than 0.05.
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Table 14. Pre-test difference test mathematical reasoning skill based on the early mathematical student skills
EMSS

Multiple comparisons
Dependent variable: Pre-test score Tukey HSD

(1) Group (J) Group Mean difference (I-J) Std. Error Sig.
Low Medium -47.9258" 3.60793 .000
High -70.1667" 3.78734 .000

Medium Low 47.9258" 3.60793 .000
High -22.2409" 5.02091 .000

High Low 70.1667" 3.78734 .000
Medium 22.2409" 5.02091 .000

Based on observed means, the error term is mean square (Error)=119.413.
*The mean difference is significant at the 0.05 level.

Hypothesis testing 1.b.2.

The hypothesis is tested based on post-test data:

Ho. There is no difference in students' mathematical reasoning skills based on early mathematical student skills
using RME and conventional.

Hi: There are differences in students' mathematical reasoning skills based on early mathematical student skills
using RME and conventional.

Table 15 shows that the test results are normally distributed and Table 16 shows the results of the
Kurskal-Walls on the post-test mathematical reasoning skill that is based on early mathematical student skills,
because the sig. is smaller than 0.05. Thus, the null hypothesis is rejected. It means that there are significant
differences in students' mathematical reasoning skills. After conducting the Kurskal-Walls test, it is continued
with the Mann-Whitney test to compare the reasoning skill of low group students against medium groups and
low groups against high groups and T-tests of moderate group students with high group students, the results of
which are presented in Table 17.

Table 17 shows that the results of the post-test difference test (Two ways Anova Test) of mathematical
reasoning skill based on the early mathematical student skills are low, medium and high. It shows that sig.
smaller than 0.05. This means that the post-test of mathematical reasoning skill based on the early mathematical
student skills of low group to moderate groups, low groups to high groups and moderate groups to high groups
is significantly different.

Table 15. The normality test of mathematical reasoning skill post-test based on early mathematical student

skills (EMSS)
SES Statistic df Sig. Ho
Low .155 85 .000 Rejected

Medium 140 31 123 Accepted
High .199 14 137 Accepted

Table 16. The kruskal-wallis test of mathematical reasoning skill post-test based on early mathematical
student skills (EMSS)
Post-test Chi-square df Sig. Ho.
21.789 2 0.000 Rejected

Table 17. The test difference of mathematical reasoning skill post-test based on students' early mathematical
skills (EMSS)

Multiple comparisons
Dependent variable: Post-test Tukey HSD score

() SES (J) SES Mean difference (I-J) Std. Error Sig.
Low Medium -38.5182* 2.46591 .000
High -55.2282* 3.38987 .000

Medium Low 38.5182* 2.46591 .000
High -16.7100* 3.78443 .000

High Low 55.2282* 3.38987 .000

3.3. Mathematical communication skills

The following is a description of the results of pre-test, post-test and improvement of mathematical
communication skills (Gain) based on school level, learning and early mathematical student skills. The details
are presented in Table 18.
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Table 18. Description of average mathematical communication skills based on learning and early

mathematical student skills (EMSS)
Communication skills

School SES  X&SD cL RME

Pre Pos <g> N Pre Pos <g> N
Low X 3928 4766 013 ,, 4036 5040 016

SD 669 1033 003 58 773 001

. X 6107 628 004 6225 6450 0.5
Low Medium oo 569 655 0009 ! 550 692 o001
Hiah X 7640 7900 011 7900 8067 007 g

9 SD 0 313 003 057 563 005

X 542 5455 0.007 6133 6257 0.03
Subtotal o 1109 1810 007 *° 1103 1001 o008 ¥

X 4100 4233 002 5200 53.00 0.2
Low  op 692 757 0006 0 0 0 0 2

. X 6400 6418 0.005 6433 6872 0.2
Medium Medium oo 600 749 o001 ° 603 644 o004 2
High X 7600 7900 012 , 8171 8333 008 .

9 SD 0 141 001 468 543  0.007

X 5468 6193 0.5 7246 7268 0.007
Subtotal o 1o4g 1414 002 32 950 1212 002 o0

X 3225 4540 0.19 42,75 5040 0.13
Low SO 364 648 002 L 178 1181 010 °

. X 5890 5928 0.009 6450 66.76 0.06
High Mediim s 396 458 0006 2° 579 591 0001 2°
Hiah X 7766 8385 027 . 8010 8714 035 .

9 SD 057 323 002 613 728 001

X 5561 6323 017 7362 7435 002
Subtotal o 1977 1438 001 %2 1385 1553 001 O°

X 4169 4525 006 4246 4730 0.08
Low SO 669 819 001 X 695 900 o002 =

. X 6144 6200 001 6430 6588 0.04
overall MMM sp 55l 641 0009 °° 621 665 0004 O
Hiah X 7730 8244 022 o 8011 8431 021 ¢

9 SD 240 403 001 550 605 0.005

X 6033 6204 004 6229 6583 0.09
Total SD 541 567 0002 2% 637 707 o007 1

Table 18 shows a description of the average value of pre-test , post-test and improvement in the skill

(gain) of mathematical communication as:

A.

Pre-test of mathematical communication skills.

Bassed on the total pre test results of students' overall mathematical communication skills and early
mathematical student skills, it shows that the pre test of students 'mathematical communication skills with
RME is better than the pre tests of students' mathematical communication skills with conventional.
However, in both learning, students' skills are still in the medium category.

Post-test of mathematical communication skills.

Based on the total post-test results of students' overall mathematical communication skills and early
mathematical student skills, it shows that the post-test students 'mathematical communication skills with
RME were better than the students' mathematical communication skill post-test with conventional.
However, in both learning, students' skills are still in the medium category.

Improving the skill (Gain) of mathematical communication

Based on the total results of an increase in overall students’ mathematical communication skills and early
mathematical student skills, it shows that increasing students' mathematical communication skills with
RME is better than increasing students' conventional mathematical communication skills. However, in
both learning, the improvement of students’ skills is still a medium category.

Research hypothesis testing on the mathematical communication skills
Hypothesis testing 2.a.1

The hypothesis is tested based on pre-test data, namely: Mathematical communication skills of

students who use RME is better than CL in terms of overall students.
Ho. iy < 1

Hiw >,

Note: u, =Mathematical communication skills using RME

1, =Mathematical communication skills using conventional
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Table 19 and Table 20 show that testing is normal and homogeneous. Furthermore, the calculation of
T-test for communication skills pre-test that is based on learning is presented in Table 21. Table 21 shows that
the results of the Pre-test T-test of mathematical communication skills based on learning, because the value of
sig. less than 0.05. Thus, the null hypothesis is rejected. It means that there are significant differences in
mathematical communication skills based on learning. The average value of the pre test of mathematical
communication skills of students taught with RME learning was higher at 67.3971 compared to the pre tests
of communication skills of students who were taught with conventional at 58.2258.

Table 19. The normality test of mathematical communication skill pre-test based on learning

Learning Statistic df Sig Ho
RME .075 68 .200" Accepted
CL .096 62 .200" Accepted

Table 20. The homogeneity variance test of mathematical communication skill pre-test based on learning
Sig. o Interpretation
Pre test of reasoning .051 0.05 No difference

Table 21. Pre-test t-test of mathematical communication skills based on learning
T df sig. (2-tailed) Ho
Pre test of reasoning 3.771 128 0.000 Rejected

Hypothesis testing 2.a.2
The hypothesis was tested based on the post-test, namely: Mathematical communication skills of
students who use RME better than CL in terms of overall students.
Ho. iy < 1
Hiw >,
Note: p,; =Mathematical communication skills using RME
1, =Mathematical communication skills using conventional

The normality test of mathematical communication skill post-test based on learning as shown in
Table 22. Table 23 shows that the Mann-Whitney test results on mathematical communication skills post-test
based on learning. Since the sig. less than 0.05, the null hypothesis is rejected. It means that there are differences
in student communication skills based on learning. Based on the data about the average value of mathematical
communication skills based on learning and according to the results of the post-test, it is known that there are
significant differences. The average post-test score of mathematical communication skills of students who get
RME is 69.2090 and the average value of students who get conventional is 55.9516. After conducting the
normality test, it is known that the data is not normally distributed for both learning. Then, the Mann-Whitney
test was carried out with results as shown in Table 23.

Table 22. The normality test of mathematical communication skill post-test based on learning

Learning Statistic df Sig Ho
RME 137 67 .005 Rejected
CL 135 62 .200 Accepted

Table 23. The Mann-Whitney test of mathematical communication skill post-test based on learning
Wilcoxon Y4 Aymp sig.n (2-tailed) Ho
Communication test post  3026.500 -4.734 .000 Rejected

Hypothesis testing 2.b.1
The hypothesis that is tested based on the pre-test is: Mathematical communication skills of students

who use RME are better than conventional in terms of students' early mathematical skills.
Ho. ly = 1y = 13
H,. There is at least one mathematical communication skill based on a different EMSS
Note : u; =Mathematical communication skills of low group students

1, =Mathematical communication skills of medium group students

u; =Mathematical communication skills of high group students
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Table 24 shows the results of the normality test on mathematical communication skills pre-test that is
based on early mathematical student skills. The data are not normally distributed. After that, the Mann-Whitney
test is carried out with the results shown in Table 25.

Table 24. The normality test on mathematical communication skills pre-test based on early mathematical
student skills (EMSS)

Statistic df Sig. Ho
Low 244 26 .000 Rejected
Medium .138 76 .001 Rejected
High .230 28 .001 Rejected

Table 25. The Mann-Whitney test on mathematical communication skills pre-test based on early
mathematical student skills (EMSS)
Wilcoxon y4 Aymp sig. (2-tailed) Ho
Pre test communication 502.500 -6.437 .000 Rejected

Table 25 shows that the results of the Mann-Whitney test on mathematical communication skills post-
test are based on early mathematical student skills, because of the sig. less than 0.05, the null hypothesis is
rejected. It means that there are differences in student communication skills based on early mathematical
student skills. Based on the data about the average value of mathematical communication skills and
mathematical early skill and according to the results of the pre-test, it it is known that there are significant
differences. Table 26 shows that the test results of the difference test on mathematical communication skills
Pre-test based on students' early mathematical skills are significantly different so that the data are also
significantly different.

Table 26. The difference test on mathematical communication skills pre-test based on early mathematical
student skills (EMSS)

(J) Group Mean difference (I-J) Std. Error  Sig. Interpretation
Low Medium -13.98482" 1.82740 .000 There is a difference
High -36.79121" 2.19057 .000  There is a difference
Medium Low 13.98482" 1.82740 .000 There is a difference
High -22.80639" 1.77810 .000 There is a difference
High Low 36.79121" 2.19057 .000 There is a difference
Medium 22.80639" 1.77810 .000 There is a difference

Submission of hypotheses 2.b.2
Ho:y = 1y = 13
H,. There is at least one mathematical communication skill based on different early mathematical skills
Note : u; =Mathematical communication skills of low group students
1, =Mathematical communication skills of medium group students
u; =Mathematical communication skills of high group students

Table 27 shows that data are normally distributed. In addition, Table 28 shows that the Mann-Whitney
test results on the post-test mathematical communication skills that are based on early mathematical student
skills have a sig. smaller than 0.05. Thus, the null hypothesis is rejected. It means that there are significant
differences in mathematical communication skills based on early mathematical student skills. After conducting
the Mann-Whitney test, it was followed by the Tukey test to compare the communication skills of low group
students with medium group students and low group students with high group students. Then, it proceeds with
the T-test to compare medium group students with high group students. The results of which are presented in
Table 29.

Table 29 shows the test results of the differences test on mathematical communication skills post-test
are based on early mathematical student skills. Since the significance is smaller than 0.05, it means that there
are differences in the data. Thus, the mathematical communication skills tests based on students' early
mathematical skills (low, medium and high) differ significantly.
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Table 27. The normality test on mathematical communication skills post-test based on early mathematical
student skills (EMSS)

SES Statistic df Sig. Interpretation

Low .953 86 191 Accepted
Medium .922 16 .001 Rejected

High .898 4 .001 Rejected

Table 28. The Mann-Whitney test on mathematical communication skills post-test based on early
mathematical student skills (EMSS)
Wilcoxon z Aymp sig. (2-tailed) Ho
Communication test post 780.000 -8.173 .000 Rejected

Table 29. The difference test on mathematical communication skills post-test based on students' early
mathematical skills (EMSS)

(1) Group (J) Group Mean difference (I-J) Std. Error Sig. Interpretation
Low Medium -22.03241" 1.38079 .000 There is a difference
High -37.40263" 1.50202 .000 There is a difference
Medium Low 22.03241" 1.38079 .000 There is a difference
High -15.37022" 1.40212 .000 There is a difference
High Low 37.40263" 1.50202 .000 There is a difference
Medium 15.37022" 1.40212 .000 There is a difference

The results of descriptive analysis and statistical tests show that there are significant differences in the
improvement of mathematical reasoning skills with learning with RME when compared with conventional
learning. Increased mathematical reasoning skills occur at each level of the school because the acquisition of
mathematical problems oriented to everyday local life. The average rural student in Maluku, especially in
Central Maluku, still uses a pattern from the ancestors in the form of the Nanaku system or predictions of
possible answers. However, with RME based on local culture, the teacher designs learning to instill
mathematical concepts in stimulating mathematical reasoning and communication skills in everyday contexts.
The results show that RME can improve mathematical reasoning and communication skills of junior high
school students because the local cultural environment is very influential on improving students' mathematical
reasoning. Students no longer compare and imagine mathematical conditions that have never been seen or felt,
but can apply according to the local context that occurs. The results of this study are in line with Piaget's
learning theory which states that the basic principles of a person's knowledge will change and adapt to the
surrounding reality [29].

The results of the study provide information that there are differences in increasing mathematical
reasoning skills based on the learning approach that is RME and conventional. Improved mathematical
reasoning and communication skills occur because the RME approach starts from the local context of an area.
The process of developing concepts and ideas starts from real life and ultimately reflects the results obtained
in mathematics back to the real world [30]. Learning starts from giving contextual problems so that in cultural
life that facilitates mathematical understanding, students are given the opportunity to solve these problems in
their own way according to the schema they have in mind by paying attention to the principles and
characteristics of RME.

Through the RME principle, learning is focused on students' skill to rediscover. It is begun with
problem solving with the help of student activity sheets designed with attention to the character and culture of
the Maluku region. This is in line with Vygotsky's theory which introduces the term scaffolding, namely
learning assistance provided by teachers [31]. For example, assistance in the form of instructions or guidelines
in the form of worksheets that are designed by the teacher. This is a stimulus in the form of questions in local
life that are constructive to stimulate students' mathematical communication. The results of the Thai study
provide information that communicative learning based on local wisdom can improve critical skills, creativity
and student learning outcomes and the formation of student characteristics in solving everyday problems [32].

Mathematics learning in the form of RME which is local wisdom, is expected to stimulate students'
thinking in the context of analysis. So that supports the development of mathematical reasoning and
communication skills of students. Things included in the indicators that is measured in mathematical reasoning
skills are identifying relevant and irrelevant data, connecting the interconnection of two or more concepts,
analyzing problems and solving problems.

The observations at every meeting in the RME class inform that the learning process has taken place
in accordance with the principles, character and steps of the RME such as student activities in responding to
class discussions and student activeness in responding to learning from the teacher. It happens because RME
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stages facilitate the improvement of mathematical skills and mathematical communication. All of this lies on
the teacher for how to design good learning so that students' mathematical results can improve. By using RME,
students are more active in class in communicating to solve mathematichal problem when compared to students
who study conventionally in which the teacher as a center for mathematical learning and students’
mathematical emotional is individual.

4. CONCLUSION

Realistic mathematics education (RME) has a significant influence on students’ mathematical
reasoning and communication skills at each level of the school for the rural context. Thus, RME is
recommended in improving students' mathematical reasoning and communication skills in the island-based
rural context. There are some suggestions: 1) RME to improve the skill to think critically and mathematically
creative, students' character should be used as a learning approach by prioritizing cultural aspects that can be
used by teachers in schools, especially for low and medium level schools and the selection of adjusted material
in the context of RME. In implementing RME, teachers should prepare learning tools and be guided by the
applicable curriculum; 2) In applying RME, the teacher should prepare students with the mastery of prerequisite
material to improve early mathematical student skills so that the learning outcomes obtained are better and will
increase their mathematical creative and critical thinking skills; 3) The implementation of realistic mathematics
education (RME) should prioritize students’ activeness because students construct their own mathematical
material through learning tools prepared by the teacher according to the real-world context and students' daily
lives. Teacher assistance is only necessary to direct students to understand a material or answer questions as
well as increase students' criticism and creativity.
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